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CHAPTER 2

DISTRIBUTION AND FACTORS INFLUENCING SPECIES
COMPOSITION

2.1 Distribution

Biological soil crusts in North America are diverse and are
most evident in arid and semi-arid ecoregions (Fig. 2.1, 2.2). They are
also found on shallow lithic sites and in alpine habitats throughout
the continent and in many early-successional vegetation types in
moister ecoregions. Some crustal organisms are good indicators of a
specific vegetation type or ecoregion. Others, including Microcoleus,
Nostoc, Collema, Psora decipiens, Cladonia spp., and Bryum spp. are
common to many different geographic, climatic, and vegetation
types. For instance, the same soil lichens (Collema, Placidium, Psora)
dominate crusts of both the Sonoran and Great Basin deserts, as well
as areas of South Africa and Australia, although vascular plant species
and climate vary greatly between these regions. While most algae,
lichens, and bryophytes are cosmopolitan, a few are endemic and may
be common on a local or regional level (Table 2.1). For example,
several of the squamulose lichens, such as Placidium squamulosum,
Psora decipiens, Psora cerebriformis, and Psora tuckermanii, have very
broad geographic ranges. Others, including Catepyrenium congestum
and Psora montana, are endemic to North America or have narrow
geographic ranges within the continent. Squamulose lichens have
more endemic species worldwide than any other lichen
morphological group.

Similarities in species composition may occur due to similar
environmental conditions during the active growth period for crustal
organisms. For example, alpine biological crusts actively grow in
summer under moisture and temperature conditions that are similar
to winter environmental conditions in the Sonoran Desert. Most
crust growth occurs during wet, cool periods. In most North
American deserts, this is generally late fall to early spring.

The appearance of biological crusts is variable. Physical
structure of biological crusts is very similar in the hot deserts of the
world, such as the Atacama, Sonoran, Chihuahuan, and Australian
deserts, while very different from the physical structure in cool and
cold deserts, such as the Colorado Plateau, Great Basin, and the
Arctic (Fig. 2.3). Pinnacled crusts are found in areas where crusts are
dominated by cyanobacteria, freezing temperatures are common, and
vascular plant roots are lacking. Winter freezing heaves the soil
upward, forming pinnacle-type microtopography. Subsequent
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Figure 2.1 Arid and semi-arid ecoregions of western
North America. Areas shaded in black are cool deserts,
while grey-shaded areas are hot deserts.


	Cover Page
	Authors Page
	Acknowledgments
	Table of Contents
	Chapter 1 - Introduction to Biological Soil Crusts
	1.1 Biological Soil Crust Components
	1.2 Microstructure
	1.3 Morphological Groups
	1.4 Differentiating Types of Biological Soil Crusts in the Field
	1.5 What Biological Soil Crusts are Not: Physical Soil Crusts
	Table 1.1
	Table 1.1 cont/Fig 1.3

	Chapter 2 - Distribution and Factors Influencing Species Composition
	2.1 Distribution
	Figure 2.2
	2.2 Factors Influencing Distribution
	2.3 Unique Crustal Communities in North America
	2.4 Example: Biological Soil Crusts in Sagebrush Communities

	Chapter 3 - Ecological Roles
	3.1 Species Composition and Biomass
	3.2 Carbon Fixation
	3.3 Nitrogen Fixation
	3.4 Albedo
	3.5 Effects on Vascular Plants
	3.6 Water Relations
	3.7 Soil Stabilization

	Chapter 4 - Response to Natural Impacts and Human Actions
	4.1 Evolutionary History of Natural Impacts
	4.2 Disturbance Effects
	4.2.4 Disturbance and Vascular Plants

	4.3 Factors Influencing Natural Recovery Rates

	Chapter 5 - Management Techniques to Maintain or Improve Existing Biological Soil Crusts
	5.1 Fire
	5.2 Livestock Grazing
	5.3 Recreational Use Management

	Chapter 6 - Monitoring Biological Soil Crusts
	6.1 Monitoring Methods
	6.2 Other Monitoring Methods
	6.3 Impacts of Monitoring

	Chapter 7 - Internet Resources for Biological Soil Crusts
	Glossary
	References
	List of Figures
	List of Tables



